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図 1 アンテナアレイシステム 図 2 液晶ミリ波位相変調器の構造
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       50GHz        可視光 
      b-Type  K15   n-Type  K15 
ne      1.63   1.71   1.72  1.74 
no      1.52   1.62   1.51  1.53 
Δn     0.11   0.09   0.21  0.21 
αe(mm-1)   0.023  0.019  
α0(mm-1)   0.038  0.036 
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An n-type liquid crystal (LC) is introduced to a micro strip line (MSL) millimeter-wave phase shifter to obtain a twin-antenna 
phased array system, which can be complementary operated. The transmission loss of the phase shifter is comparable with 
that of p-type materials. However, the magnitude of the phase shift is significantly reduced even though the n-type LC has the 
same birefringence as the p-type LC. A transparent LC cell, which has the same electrode structure as the actual phase shifter,
is fabricated using ITO glass substrates for polarized microscopy observations. There are molecular orientation defects in the 
middle of the MSL signal electrode owing to the symmetrical molecular orientation state under the electric field distribution. 
However, there is no significant degradation in the molecular orientation state to account for the phase shift degradation. Note 
that another unrecognized molecular orientation state may be responsible, which we will be investigating in the future.  
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